AIR CONDITIONER HAVING UNIT CONNECTION STRUCTURE 



CROSS-REFERENCE TO RELATED APPLICATION 
This application is related to Japanese Patent 
Application No. 2000-154919 filed on May 25, 2000, the 
contents of which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention relates to a unit connection 
structure of an air conditioner constructed by plural units . 
The unit connection structure is suitably applied to a vehicle 
air conditioner, for example. 

2. Description of Related Art: 

A conventional vehicle air conditioner is constructed 
by an inside/outside air unit for introducing inside air or 
outside air and for blowing the introduced air, and an air 
conditioning unit for adjusting temperature of air blown into 
a passenger compartment. In this vehicle air conditioner, 
plural pins and plural holes of both the units are fitted to 
each other, and both the units are mechanically connected 
using plural screws. 

The air conditioning unit is generally disposed within 
a dashboard at a center side in a vehicle width direction, and 
the inside/outside air unit is disposed within the dashboard 
at a front passenger's side to form a lower foot space for the 
front passenger. Further, the positions for fastening both 



the units are restricted so that both the units are not 
affected by screws or the like. Accordingly, a lower part of 
the inside/outside air unit is not supported, and a downward 
moment is applied around the connection portion by the weight 
of the inside/outside air unit. Therefore, at an upper side 
position of the connection portion, a case of the 
inside/outside air unit is readily deformed, and contact 
surfaces of both units at the connection portion may be 
separated. Thus, air may be escaped from the connection 
portion, or an attachment dimension accuracy of both the units 
on a vehicle may be decreased. 

SUMMARY OF THE INVENTION 

In view of the foregoing problems, it is an object of 
the present invention to provide an air conditioner with a 
connection structure of both units, which prevents a 
deformation of a case after the both units are connected. 

According to the present invention, in air conditioner 
constructed by connecting an inside/outside air unit and an 
air conditioning unit, both the inside/outside air unit and 
the air conditioning unit are fastened using a fastening 
member after plural pins provided in at least one of both the 
units are fitted into holes of attachment portions provided in 
the other one of both the units, respectively. In this air 
conditioner, at least one of the pins has an engagement 
portion that is engaged with the corresponding attachment 
portion in a direction crossing to an insertion direction of 



the pin into the hole. Thus, in a temporarily attachment 
state of both the units before being fastened by the fastening 
member, both the unit can be accurately fixed, and a case 
deformation due to the weight of both the units can be 
prevented . 

Preferably, the engagement portion is a hook portion 
protruding to in a direction crossing with the insertion 
direction of the pin into the hole, and is provided at a top 
end side of the pin in the insertion direction. On the other 
hand, the attachment portion has a plate portion defining the 
hole, the plate portion has a flat surface and a predetermined 
thickness, the hole is provided in the plate portion to 
penetrate through the plate portion, and the hook portion is 
engaged with the plate portion of the attachment portion. 
Therefore, after the pin is fitted into the hole and the hook 
portion is engaged with the plate portion, it can prevent both 
connecting surfaces of both the units at the connection 
portion from being separated from each other. 

Preferably, the pin is provided to protrude to the 
insertion direction from a wall surface of the one of the 
inside/outside air unit and the air conditioning unit, the 
hook portion is provided to form a recess between the hook 
portion and the wall surface, and the plate portion of the 
attachment portion is disposed to be engaged with the recess 
after the pin is inserted into the hole. Accordingly, a 
deformation of a case member can be further accurately 
prevented after both the units are connected. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Additional objects and advantages of the present 
invention will be more readily apparent from the following 
detailed description of a preferred embodiment when taken 
together with the accompanying drawings^ in which: 

FIG. 1 is a disassembled perspective view showing an 
entire structure of an air conditioner, according to a 
preferred embodiment of the present invention; 

FIGS. 2 A and 2B are a front view and a side view, 
respectively, showing the air conditioner according to the 
embodiment; 

FIG. 3A is a side view showing detail shapes of an 
elongated hole and a pin, FIG. 3B is a side view showing an 
insertion state of the pin into the elongated hole, and FIG. 
3C is a side view showing an engagement state of both the 
elongated hole and the pin, according to the embodiment; 

FIG. 4 is a side view showing detail shapes of an 
elongated hole and a pin, according to a modification of the 
embodiment ; and 

FIG. 5 is a side view showing detail shapes of an 
elongated hole and a pin, according to an another modification 
of the embodiment. 

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENT 
A preferred embodiment of the present invention will 
be described hereinafter with reference to the accompanying 
drawings. In this embodiment, an air conditioner 100 of the 



present invention is typically applied for a vehicle. The air 
conditioner 100 is constructed by an inside/outside air unit 
200 and an air conditioning unit 300, and is disposed in a 
passenger compartment at a front side of a dashboard. 

The inside/outside air unit 200 includes a first case 
210 for defining an air passage, an inside/outside air 
switching door 220 and a blower 230. The first case 210 is 
formed by a polypropylene thin plate, and has an outside air 
suction port 240 from which outside air outside the passenger 
compartment is introduced and an inside air suction port 250 
from which inside air inside the passenger compartment is 
introduced. The inside/outside air switching door 220 is 
operatively linked with an air outlet mode switching unit of 
the passenger compartment to open and close the outside air 
suction port 240 and the inside air suction port 250. Outside 
air or inside air introduced selectively into the first case 
210 is blown by the blower 23 0. As shown in FIG. 2A, the 
blower 230 has a fan 232 for blowing air and a motor 231 for 
driving the fan 232. An electrical voltage applied to the 
motor 231 of the blower 230 is controlled through a blower 
controller by an electronic control unit (not shown). Air 
blown by the fan 232 flows into a blower case 210a formed into 
a scroll shape, and is blown into the air conditioning unit 
300 from an air blowing port 270 of an air blowing duct 2 60. 

The first case 210 is integrally formed with an 
attachment stay 211 used for attaching the first case 211 to 
the vehicle, and attachment stays 212, 213 used for attaching 



the first case 210 to the air conditioning unit 300. An 
elongated hole ('elliptical hole) is provided in a top end 
portion of the attachment stay 211, and round holes are 
provided at top end portions of the attachment stays 212, 213, 
respectively. In addition, an attachment stay 280 used as a 
position determination relative to the air conditioning unit 
300 and a stay 290 having a pin 290a are also integrally 
formed with the first case 210. The attachment positions of 
the attachment stay 280 and the stay 290 are set to be 
diagonal positions relative to the attachment positions of the 
attachment stays 212, 213. 

The air conditioning unit 300 includes an evaporator 
320 for cooling air and a heater 33 0 for heating air which are 
accommodated within a second case 310 formed by a 
polypropylene thin plate. An inlet port 3 80 is provided in 
the second case 310 to communicate with the air blowing port 
270 of the first case 210. Air blown into the second case 310 
from the inlet port 380 is cooled while passing through the 
evaporator 320, and at least a part of air from the evaporator 
320 is heated in the heater 330. In the second case 310, an 
air mixing door is disposed to adjust a ratio of an air amount 
passing through the heater 33 0 and an air amount bypassing the 
heater 33 0, so that temperature of air blown into the 
passenger compartment is adjusted. 

The second case 310 has a face air outlet 3 51 from 
which air is blown toward an upper side of the passenger 
compartment, a defroster air outlet 352 from which air is 



blown toward an inner surface of a windshield, and a foot air 
outlet {not shown) from which air is blown toward a lower side 
of the passenger compartment. The face air outlet 351, the 
defroster air outlet 352 and the foot air outlet are provided 
at a downstream air side on the second case 310, and are 
opened and closed by plural mode switching doors. As shown in 
FIG. 1, the face air outlet 351 and the defroster air outlet 
352 are provided in an upper surface 315 of the second case 
310, and the foot air outlet is provided in left and right 
side surfaces 316, 317 of the second case 310. 

Attachment stays 311, 312 having a round hole and an 
elongated hole (elliptical hole), respectively, are provided 
in the second case 310, so that the second case 310 is 
attached to the vehicle using the attachment stays 311, 312. 
Further, boss potions 313, 314 (protrusions) are provided in 
the side surface 316 of the second case 310 to face the holes 
of the attachment stays 212, 213 of the first case 210, 
respectively. Specifically, the boss portion 313 has a hole 
with an inner diameter corresponding to a screw outer diameter 
of a screw 400, and the boss portion 314 has a hole with an 
inner diameter corresponding to a screw outer diameter of an 
another screw 4 00. In addition, an attachment pin 3 60 is 
formed integrally with the second case 310 at a position 
facing the attachment stay 280, and a boss portion 37 0 having 
a hole 3 70a is also integrally formed with the second case 310 
at a position facing the pin 290a of the attachment stay 290. 
The attachment pin 360 and the boss portion 370 are used for 



determining the attachment position with the first case 210. 

After the attachment pin 3 60 is fitted into the 
elongated hole 281 of the attachment stay 280 and the pin. 2 90a 
of the attachment stay 290 is fitted into the hole 370a of the 
boss portion 370, the attachment stays 212, 213 and the boss 
portions 313, 314 are fastened using the screws 400, so that 
the inside/outside air unit 200 and the air conditioning unit 
300 are connected to form the air conditioner 100. 

After the connection of both the units 200, 300, the 
air conditioner 100 is mounted on the vehicle to be 
mechanically fastened by bolts and the like using the 
attachment stays 211, 311, 312. 

Next, a connection structure between the attachment 
stay 280 of the first case 210 and the attachment pin 360 of 
the second case 310, which is a main part of this embodiment, 
will be now described with reference to FIGS. 3A, 3B and 3C. 
The attachment stay 280 is formed from a plate member, and the 
elongated hole 281 is provided to penetrate through the 
attachment stay 28 0. The elongated hole 181 is elongated in 
a vertical direction to have a major diameter D and a minor 
diameter E corresponding to a most outer dimension of the 
attachment pin 3 60. The attachment stay has a plate portion 
having a plate thickness "t" and defining the elongated hole 
281. . 

On the other hand, the attachment pin 3 60 of the 
second case 310 has a hook portion 361 protruding to a 
direction crossing with an insertion direction {plate 



thickness direction) of the elongated hole 281. That is, the 
hook portion 3 61 is provided at an upper side of a top end 
portion of the attachment pin 3 60 to protrude to a side 
crossing the insertion direction of the elongated hole 281. 
The hook portion 361 protrudes from a base wall portion 319 of 
the attachment pin 360, and a recess portion 3 62 is formed 
between the hook portion 361 and the base wall portion 319. 
Here, the base wall portion 319 constructing the base of the 
attachment portion 360 is a wall surface of the second case 
310. The recess portion 362 has a dimension F in a 
longitudinal direction of the attachment pin 3 60, and the 
dimension F is approximately equal to the plate thickness "t" 
of the plate portion 282, so that the plate portion 282 is 
engaged with the recess portion 362 after the pin 360 is 
inserted and fitted into the hole 281. The attachment pin 3 60 
is formed into a cross shape in cross-section, so that the 
wall thickness of the attachment pin 360 can be reduced. 
Further, the top end portion of the attachment pin 3 60 is 
inclined to be tapered off so that the attachment pin 360 can 
be readily inserted into the elongated hole 2 81 of the 
attachment stay 280. 

When the attachment stay 2 80 and the attachment pin 
360 are assembled, the attachment pin 360 is inserted into the 
elongated hole 2 81 and penetrate through the elongated hole 
281 horizontally until a wall surface of plate portion 282 
contacts a connection surface 110 (corresponding to the base 
wall portion 319) of the second case 310, as shown in FIG. 3B. 



Thereafter, as shown in FIG. 3C, the plate portion 282 of the 
attachment stay 280 moves in a lower side indicated by the 
arrow X in FIG. 3C in the vertical direction due to the weight 
of the inside/outside air unit to be engaged with the recess 
portion 362 of the attachment pin 360. Accordingly, the plate 
portion 2 82 and the recess portion 3 62 are engaged with each 
other opposite to the insertion direction of the attachment 
pin 362 into the elongated hole 281, so that both the 
inside/outside air unit 200 and the air conditioning unit 3 00 
are fixed to each other. 

According to this embodiment, it can prevent a 
deformation of the first case 210 due to the wight of the 
ins ide/out side air unit 200, and is can prevent the surface of 
the plate portion 2 82 from being separated from the contact 
surface 110. Accordingly, the air conditioner 100 of this 
embodiment prevents air from being escaped from a connection 
portion between both the inside/outside air unit 200 and the 
air conditioning unit 300, and attachment accuracy of the 
attachment stays 211, 311 attached to the vehicle can be 
improved. That is, in the air conditioner 100, dimensions 
indicated by A, B in FIG. 2A can be maintained. 

According to the embodiment, after the attachment pin 
360 is fitted into the elongated hole 281, the plate portion 
282 and the recess portion 3 62 are engaged with each other by 
the weight of the inside/outside air unit 200, assembling 
operation of both the units 2 00, 3 00 can be made simple. 

In addition, by the engagement of the plate portion 



282 and the recess portion 362, both the units 200, 300 can be 
tightly temporarily fixed. Therefore, in a temporarily 
fixing state of both the units 200, 300, screw operation using 
the screws 400 and the like is unnecessary, and detachment 
performance of both the units 2 00, 3 00 can be improved. 
Because the hook portion 3 61 is provided at the upper side of 
the attachment pin 3 60 in the vertical direction, fastening 
members such as the screws 4 00 can be readily attached to the 
units 200, 300 without using a supporting member. 

Although the present invention has been fully 
described in connection with the preferred embodiment thereof 
with reference to the accompanying drawings, it is to be noted 
that various changes and modifications will become apparent to 
those skilled in the art. 

For example, in the above-described embodiment, the 
attachment stay 280 having the elongated hole 2 81 is provided 
in the first case 210 of the inside/outside air unit 200, and 
the attachment pin 360 is provided in the second case 310 of 
the air conditioning unit 300. However, as shown in FIG. 4, 
the attachment pin 360 can be provided in the first case 210 
of the inside/outside air unit 200, and the attachment stay 
280 having the elongated hole 281 can be provided in the 
second case 310 of the air conditioning unit 300. In this 
case, a hook portion 363 is provided at a lower side of the 
attachment pin 360 to form the recess portion 362 at the lower 
side of the attachment pin 360. Because the attachment pin 
360 is provided in the first case 210 of the inside/outside 



air unit 200 having the weight lighter than that of the air 
conditioning unit 3 00, the assembling operation of both the 
units 200, 300 can be readily performed. Further, after the 
hook portion 363 of the attachment pin 360 is engaged with the 
elongated hole 281, the attachment pin 360 is difficult to be 
removed, and therefore, the fastening operation after the 
engagement operation of both the units 200, 3 00 can be readily 
performed. 

Further, as shown in FIG. 5, the attachment pin 360 
can be provided at an upper end position of the second case 
310. In this case, the recess portion 362 described in the 
above embodiment is not provided between the hook portion 3 61 
and the base wall portion 319 of the second case 310. Even in 
this case, the hook portion 3 61 can be engaged with the plate 
portion 282 of the attachment stay 280, and the attachment pin 
3 60 is not moved in a direction opposite to the fitting 
direction of the attachment pin 3 60 after the attachment pin 
360 is fitted into the elongated hole 2 81. Accordingly, after 
both the units 2 00, 3 00 are connected, a deformation of the 
first case 210 can be prevented. 

The hook portion 361 can be also provided in the pin 
290a of the stay 290 similarly to the above-described 
embodiment. In this case, both the units 200, 300 can be 
further tightly fixed to each other. Further, the inserting 
direction of the attachment pin 361 and the engagement 
direction between the plate portion 3 82 and the recess portion 
362 can be suitably changed in accordance with an assembling 
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direction of both units 200, 300. 

In the above-described embodiment, the present 
invention is typically applied to the vehicle air conditioner. 
However, the connection structure of the present invention may 
be applied to the other device having a connection of both 
units . 

Such changes and modifications are to be understood as 
being within the scope of the present invention as defined by 
the appended claims. 



